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iaure 1. Single-crossover recombination. 
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Figure 2. Promoter Swap. 
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FIGURE 6 

-. TCGCGCGTT? CGGTGATGAC G6T6RMACC TCTSACACAT GCACC7CCCG 
* AWCCGCAAA GCCACTACTG CCACTTTTGG RGACTGTG7A C«*.^^ 
r.'. GAGAC6GTCA CAGCTTGTCT GTAAGCGGAT GCCGGGAGCA GACAAC;":::= 
"* CTCTGCCAGT GTCGAACACA CATTCGCCT* CCGCCCTWr CTGTTCGGW. 
U.1 TCAGGGCGCG TCAGCCGGTG TTGGCGGGTG TCGGCCCTGG CTTAJCTATG 
AGTCCCGCGC AGTCGCCCAC AACCGCCCACJVGCCCCCACC GAAT.GAiA.. 

Amu 

CCCCATCAGA GCAGATTGTA CTGAGAGTGC ACC.ATATGCG GT^G^A 
GCCCT7VGTCT C6TCTAACAT_ GACTCTCACG TGGTATAC-- CALA-.i^A. 
201 rrGCACAGPT GC GT A AG GAG AAAATACCGC ATCACCCGCC Al'TCGCCATT 
RGCtKTGTCTA CGCATTCCTC TTTTATGGCC- TAG7CCCCGG TAAGC6GTAA 

cAcc'cTGCGc aactrttggg" aagggcgatc ggtgcgggcc Tcrrcc-CTA" 

GTCCGACGCG TTGAP.AACCC VSCWOCTMS CCACGCCCGG AGAAGCGATA 
EcoRl 

PvuH 
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251 



30 , 'VACfi C wGkCT " GT C TC 'J' 'i'ATA CACATCTCAA CCATCATCGA TCAATTCGAG 
ATGCGGTCGA CAGAGA.ATAT_GTGTAGAC.TT GGTAGTAGCT ACTTAAGCTC 
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^S". CTCGG^ ACCC GGGGATCCTC TAGAGTCGAC CTCCAGGCAT C3CAAGCTTCA 
~ " GAGCCATG6G CCCCTAG GAG ATCTCAGCT G CACGTCCGTA CSTTCGAAGT 



Pvun 
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4 01 GGGTTGAGAT GTGTATAAGA GACAGCTGCA TTAATGAATG GGCCAACGCG 
CCCAACTCTA CACATATTCT CTCTCCACGT AAT "i* ACT TAG C««STTGCGC 
CgB GGafi&BB CGC-TTTGCgT ATTGCCCGCT CTTCCGCTTC CTCGCTCACT 
GCCCC'rCTCC GCCAAACGCA TAACCCGCGA GAAGGCGAAG GAGCGAGTGA 
GACT r.GCTGcT _ GCT C GGTCGT TCGGCTGCGG CGAGCGGTAT CAGCTCACTC 
riGAGCGACG CGAGCCAGCA AGCCGACGCC GCTCGCCATA GTCGAGTGAG 
551 AAAGGCGCTA ATACGGTTAT CCACAGAATC AGGGGATAAC GCAGGAAAGA 
TTTCCGCCAT TATGCCAATA_GGTGTCTTAC TCCCCTATTG CGTCCTTTCT 
60 i ACATGTGAGC "aAAAGGCCAG CAAAAGGCCA GGAACCGTAA AAAGGCCGC6 
TGTACACTCG TTTTCCGGTC GTTTTCCGGT CCTTGGCATT TTTCCGGCGC 
65". TTGCTGGCGT TTTTCCATAG gHtCCGCCCC CCTGACGAGC ATCACAAAAA 
AACGA ccgca AAAAGGTATC CGAGGCGGGG GGACTGCTCG TAGTGTTTTT 

tcgacg"ct"ca~agtca.gaggt ggcgaaaccc gacaggacta TAAAGATACC 

AGCTGCBAGT TCAGTCT CCA CCG CTTTGGG CTGTCCTGAT ATTTCTATCO 
AGGCGTT^CC'CCCTGGAAGC TCCCTC6TGC GCTCTCCTCT TCCGACCCTG 
TCCGCAAAGG RGGACCTTCG AGGGAGCACG CGAGAGGACA AG6CTGGGAC 
CCGCTTACCG GATACCTGTC CGCCTTTCTC CCTTCGGGAA GCGTGGCGCT 
GGCGAATGGC CTATCCACAG GCGGAAAGAG GGAAGCCCTT CGCACCGCGA 
TT'"TCA' I 'AGC "tCACGGTGTA GGTATc'tCAG TTCGGTGTAG GTCGTTCCCT 
AAGAGTATC6 AGTGrrACAT^CATAGAGTC AAGCCACATC CAGCAAGCCA 
' ApaU 

90 ^ CCAAGCTGGG CTGTGTGCAC GAACCCCCCG TTCAGC.C.CGA CCGCrocGCC. 
" GC . TTC GACCC GACACACGTGJ=TTGGCG CCC AAGTCGGGCT GGCGACGCGG 
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os . rri i T cCGGTA ACT AT C GT C. T TGAG'PCCAAC CCCCTAAGAC AC^ACTTA'rC 
AATAGGCCAT TG AT AG CAG A ACTCAGGTTG GGCCATTCTG TGCVGAATAG 
i00~ GCCACTGGCA GCAGCCACTG GTAACAGGAT TP.CCAGAGCG AGGTATGTAC 
CGCTGACCGT CGTCGGTGAC CATTGTCCTA ATCG7C7CGC 7CCAVACATC 
105- GCGGTGCTAC ACAGTTCTTG AAGTGGTCCC C7AACTACGG CTACACTAGA 
CGC-ACGATG TC7CAAGAAC •rTCACCACCG CATTGATGCC CATCTGAT'J'r 
1101 AGGACAGTAT 'rfGGTATC'I'C CGCTCTGCTG AAGCCAGTTA CC7TCCCAAA 
TC.r.TuTCATA AACCATAGAC_ GCGAGACGAC; 7TCGGTCAA7 GGAAGCC7T? 
1151 AAGAGTTCGT AGCTCTTGAT CCGGCAAACA AACCACCGCT GGTAGO".7G 
TTCTCAACCA TCGAGAACTA CCCCGTTTGT TTCCTGGCGA CCATCGCCAC 
120 " GTTTTTTTGT TTGCAAGCAG CAGATTACGC GCAGAAAAAA AGGATC TCAA 
CAAAAAAACA AACGTTCGTC GTCTAATGCG CGTCTTTTTT TCCTAGAGTT 
1251 GAAGATCCTT TGATCTTTTC TACGGGGTCT GACGCTCAGT GGAACGAAAA 
.CTTCTAGGAA AC T7iG AAA A C ATGCCCCAGA CTGCGAGTCA CCTTGCT7TT 
j3UI CTCACGTTAA GGGAT777CC TCATGAGATT ATCA/^iAAGG ATCTTCACC7 
GAGTGCAATT CCCTAAAACC AGTACTCTAA TACTTTTTCC TAGAAGTGGA 
••351 AGATCCTTTT AAATTAAAAA TGAAGTTTTA AATCAATC'VA AAG7A7ATAT 
TCTAGGAAAA TTTAATTTTT ACTTCAAAAT TTAGTTAGAT TTCATA, ATA 
1401 GAGTAAACTT GGTCTGACAG TTACCAATGG TTAATCAGTG AGGCACCTAT 
CTCATTTCAA CCAGACTGTC AATGGTTACG AATTAGTCAC TCCGTGGATA 
1451 CTCAGCGATC TGTCTATTTC GTTCATCCAT AGTTGCCTGA CTCCCCC^CG 
GAGTGGCTAG ACAGATAAAG _ CAAGTAGGTA TCAACGGACT GAGGGCCAGC 
1501 tgtacataac ~tacga^ CATCTGGCCC CAGTGCTGCA * 

ACATCTATTG ATGCTATGCC CTCCCGAATG GTAGACCGGG G7CACGACGT 
I55i ATGATACCGC GAGACCCACG CTCACCGGC? CCAGATTTAT CAGCAATAAA 
TACTATGGCG C7CTCGGTGC GAGTGGCCCA GGTCTAAATA GTCGTTATTT 
r.r ^CCAGCC GGAAGGGCCG AGCGCAGAAG TGGTCCTCCA ACTTTATCCG 
GGTCGGTCGG CCTTCCCGGC TCGCGTCTTC ACCAGGACGT T CAAAT AGtfJU 
1651 CCTCCATCCA GTCTATTAAT TGTTGCCCGG AAGCTAGAGT AAGTAGTTCG 
GGACCTAGGT CAGATAATTA ACAACGGCCC TTCGATCTCA TTCATCAAGC 

17 01 CGAGTTAATA GTTTGCGCAA* CGTTGT TGCC ATTGCTACAG CCATCGTGG? 

GGTCAATTAT CAAACGCGTT GCAAC AACGG T^CGATGTC CGTAGCACCA 
1751 gtcacgctcg^cgtttggta' TGGCTTCAT7 CAGCTCCGGT TCCCAACGAT 
CAGTGCGAG C AGCAAAC CA T ACCGAAGTAA GTCGAGGCCA AGGGTTGCTA 

1 801 Vjaaggcgagt tacatgatcc cccatgttct gcaaaaaacc GGTTAGCTCC 

GTTCCGCTCA ATGTACTAGG G^GTACAACA CGTTTTTTCG CCAATCGAGG 

18 51 TTCGG TCCT C ~CGAT CG T T G T CAGAAGT AAG TTGGCCGCAC TGTTATCACT 

AA G CC AGGAG GCTAGCAACA G7CTTCATTC AACCGGCGTC ACAATAGTGA 
190' CATCGTTATG GCAGCACTGC ATAATTCTCT TACl'GTCATG CCATCCGTAA 

GTACCAATAC CGTCGTGACG TATTAAGAGA ATGACAGTAC G GT AG GCATT 
19bl GA^GCTTTTC TGTGACTGGT GAGTACTCAA CCAAGTCATT CTGAGAATAG 

CTACGAAAAG ACACTGACCA C7CATGAGTT CGTTCAGTAA GACTCTTATC 
2001 TGTATGCGGC GACCGAG.TTG CTCTTGCCCG GCGTCAATAC GGGATAATAC 

ACATACGCCC CTGGCTCAAC CAGAACGGGC CGCAGTTATG CCCTATTATG 
2051 CGCGCCACAT AGCAGAACTT TAAAAGTGCT CATCATTGGA AAACGTTCTT 

GCGCGGTGTA TCGTCTTGAA ATTTTCACGA GTAGTAACCT TTTGCAAGAA 
2101 CGGGGCGAAAACTCTCAAGG ATCTTACCGC TGTTGAGATC CAGTTCGATG 

GCCCCGCTTT TGAGAGTTCC TAGAATGGCG ACAACTCTAG GTCAAGCTAC 
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t^gcactc mSZca* ctgatcttca ccATCTrrrx 

ATTfiKCTCAG CACCTGOGTT GACTAGAAG'i* CGTAGAAAA - SA-AG-v.. ~ 
CGTT-TCCC TGAGCAAAAA CACCAAGGCA ^ATGCCGCA AAA^GGJAA 
GCAAAGACCC ACTCGTTTTT GTCCTTCCG? TTTACKCCGT TXT - 
T*AGGC«WC ACGGAAATGT TGAATACTCA TACTCTTCCT ;;^CAA1AT 
A ^AcCGCTG TGCCTTTACA ACTTATGAGT ATGAGAAGCA AAAAGT * A A 
TATTGAAGCA TU'TATCAGGG TTATTGTCTC ATGAGCGGAT ACATATTTGA 
SScGT AAATACTCCC AA7AACAGAG , AC UCGCCTA ««TAA^T 
ATGTA-rrTAG AAAAATAAAC AAATACCCCT TCCGCGCACA TTTCCC^A.* 

™S£wtc tttttatttg.tttatcccca aggcgcgtgt 
J^GTCCCACC tgacstctaa gaaaccatta ttatcatgac attaauc A. 
ttcaSctgg actgcagatt ctttggtaat aatagtactg taattggata 

24 51 aaaaataggc gtatcacgag 
tttttatccg catagtgctc 
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FIGURE 7 

. . K .„ 1 . cg . fT ' ? CCCTGJvTGAC GGTCWW-Cr. TC7GACACAT GCAGCTCCCS 
1 ^CGCGCAAA GCCACTACTG CCACTTTTGG AGACTGTGTA CC-TCGAC-eGC 

- gagaccgtca" caggttgtct gtaagcggat gccccgagc?. gacaagcccg 

CTCTKCCACT GTCGAACAGA CATTC GC£TA_ CGGCCCTCGT CTGTTCGCCC 
•fCAGGGCGCG TCAGCGCGTG TTGGCG3GTU TCGSSfiCTGG CTTAJCTA7G 
AGTCCCCCGC AGTCGCCCAC AACCGCCCAC AGCCCCGACC GAATTG*ii«. 

— *'fo?v 

15- CGGCATCAGA GCAGATTGTA CTGAG/iGTGC ACCATATGCG GTG7GAAATA 
~ " cr.-GTAGTCT CGTCTAACAT GACTCTCACG T GG TAT AC C C CACAC i . T.-»T 
CCGCACACAT GCGTaIgGAC ' AAAaTaCCGC ATCAGGC.GCC ATTCGCCAT7 
GGCG^GTCTA CGCAT TCCTC T TTTATGGC3 TAGTCCGs-Gi, iAAfcuw..-.*.. 
rAttc'dTGCCc" AACTGTTGGG AAGGGCGATc'~GGTGCGGGCC TCTTCGCTAT 
CTCCQACGCG TTGAC.AACCC TTCCCGCJAC CCACGCCCGG ACAAGCG* , „ 
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TACGCCAGC7 " "cTCTC'fTATA CACATCTCAA CCATCATCGA TGAAT7CGA0 
ATGCGGTCGA_ CAGAGAATAT GTGTAGAGTT GGTAGT AGCT ACTTAAGC'fC 
Kpnl " 

ssi ctcS taccattoaa atttatcctt attgtacaaa ataacagcga 

CA6C.CATGGC ATGGTAAGTJ TAAATAGGAA TAACATGTTT TATTGa CGCT 

-. ctB , 

AAT' p TTT at >A TCTATTCCTT ATCGATACAA ATTCCCCGTA t.->RO.»<_TAv3GCs 
TTAAAAATTT AGATAAGGAA TAGCTATGTT TAAGGGGCAT CC-GCGATCGC 
wWttag ctccttggaa"gctgtcagta GTATACCTAA TAATTTATCT 
TGGAGAAATC GAGGAA CCT? CGACAGTCA T _ CATATGGATT ATTAAATAGA 
501 AC^TCCCTT TACTAACGTG TAA'J'i'-TCCA AATTTACAAA AGCGACTCA7 
- yg^AAGGGAA AT-CASSGCAC-ATXGAAAGGT TTAAATGTTT TCC-CTGAGTA 

agaattatt't cct'cccgtta"" aataat agat aactattaaa JATAGACAAT 

TCTTAATAAA G GAGGGCAAT T TAT yATCT A_T!P GATA AT TT TTATCTG i > A 
ACTTGCTC AT* AAGTAACGGT ACTTAAATTG TTTACTTTGG CGTGTTTCAT 
TGAACGAGTA TTCAT'fGCCA TGAATTTAAC AAATGAAACC GCACAAAGTA 
651 TGCTTGTGAA ACTGATTTTT AGTAAACAGT TGACGATATT CTCGATf GAC 
arcftACACTT TGACTA AAAA TCAT TTGTCA JVCXGCTATAAGAGCTAAlTG 
CCATTTTGAA ACAAAGTACG TATATAGCTT CCAATATTTA TCTGGAACAT 
GGTAAAACT T TGTTTCATG C ATA TATCGAA_GCTTATAAAT AGACCTT6TA 
Ct¥t^ATG^GGTAAGT TTTAT'i'AAGA CACTGTT'i'AC TTTTGGTTTA 
GACACCATAC CGCCCATTCA AAATAATTCT_GTGACAAATG AAAACCA^AT 

c.c^t"gaaagcTttccgctgg'cagcttaagc aattgctgaa tcgagacttg 

CCTACTT-CG TAAGGCGACC_jGTCGAATTCG^ TTAACGACT T AGCTUUGAAC 
AGfGTGTAAG~A"^AAGGCTA GTGTTCGGTG AATATCCAAG CTACGCTTGT 
T-ACA-GTTC TCGTTGgGAT CA CAAGCC AC TTATAGGTTC CATGCGAACA 
ac^t6HtFtt(^caatc AGATAGATGT CAGACGCATG GCTTTCAAAA 
TCTXAGGAA G AAGTTGTTA G TCTATCTACA GTCTGCGTAC CGAAAGTTTT 
r-^r¥t^h taataatttg' tgtgcttaa3v' TGGTAAGGAA TATTCCCAAC 
TGGTGAAAAA ATTATTAAAC ACACG AA'f TT ACCATTCCTT ATAAGGGTTG 
10D1 AATTTfA^AC~CTCTGTTTGT TAGGGAATTG AAACTGTAGA ATATCTTGGT 
TTAAAATATG GAGACAAA CA ATCCCTTAAC TTTGACATCT TATAGAACCA 
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GWW-AAAGT GACACGAATG TTCAGT77TA ATTTT7CTGA CGATAACTTG 
^J^c* CTGTGC7TAC AAGTCAAAAT TAAAAAGAC"' GCTATTCAAC 
p ATAGAT'" AC TGTCTAATTC AATAGACCTT ACCTG77TAC -.TATTTTfcCC 
SUcTACTG ACAGATTAA G TTATCTGC AA 7GGACAAATG AATAAAAT^ 
ca ^-t'(^-I : c'~GTTAAATGCC CTTTACCTGT TCCAATTTCG TAAACGGTA-' 
GTC.AAAGCAG CAATTTACGG_ ..GAAATGGACA AGC-77AAAGC ATTTl,CCA7>. 
f _, TTTCTTi rYAAATTCAAT TGTTTTATTA TTTGGTTGAG TACCTT™ > CA 
cScAaISaA ATTTAAGTTA ACAAAATAAT AAACCAAGTC ATGGAAAAGT 

ttcgttaaaa agttttgagk "atattttata tttttgttca tgtaaxcact 

j^GCA^TTTT jrpiAAACTCT TATAAAATAT AAAAACAAGT ACATTACTGA 
r^i-GAAGTGA TACATCTATA AATAAATACA GAAGTTAAAC GA7T7G7 - TG 
CGACTOCT MBMRTM TTATTTATGT CTTCAATTTG CTAAACAAAC 
T AA T 7 7 'f AGT ~T AT C T G 7 T 7 A AAAAGTCATA AGATTAG7CA CTGGTAGGAA 
ATTAA AATCA ATAGACAAA7 TTTTCAGj^TCTAATCAGT . GACC.AT,C 1 1 

"ttaa-t^aa 'cgtatttatc: tgcgtaatca ctgtttttag tctgtttcaa 

AATT^RATTT GCATAAATj^_ACGCATTAGT GACAAAAmTC ACA.-AA^'I . 
*A'-^AGAT GTT TT ATC7A CATTACGCAT TTGGAATACC AACATGACGA 
ttg^ATCTA CAAA ATAGAT GTA ATGCGTA AACCTl'ATGG TTGTACTGCT 
ATf 'CCTCCTt" CTTAATTACA AATTTTTAGC ATCTAATTTA ACTTCAA7TC 
TAGGGAGGAA GAATTAA'i'GT TTAPAAATCG TACATTAAAT TGAAGTTAAG 
CTATTATACA AAATTTTAAG ATAATUrjACT ATCAACAGAC TCTTAAGTTT 
CATAATATGT^TTAJ^AATT_r.JT_AT^ 

HindtH vwww^avwv 
, h0 , GCTTr.TAAAG*~CTTCAGGGTT GAGATGTCTA TA AGAGACAG "GCATTAAT 
;C,AAGATTTC^AG7CCCAA_£JCJACACAT_A^ GACGTAATTA 
165*""" GAA'fCGGCCA ACGCGCGGGG AGAGGCGGTT TGCGTATTGG GCCCTCTTCC 
c S^ C CG G T TGGG^SC C7 TCT r rBCXAA ACGCATAACC CGCCAGAAGG 
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n 0 , GCTTCCTCGC'TCACTGACTC GCTGCGCTCG GTCGTTCGGC TGCGG.GAGC 
CGAAGGAGCG AGTGA CTGAG CC^C GCGAGr. CAGCAAGCCG _ ACCCCGCTLb 

r g ^ atcagct~ - cactcaaagg cggtaatacg gttatccaca gaatcagggg 

CCATAG-CgI GTGAGTT l-CC GCCATTATG C_CAATAGGTGT CTTAGTCCCC 
ATAACGCAgTTaAGAACATG TGAGCAAAAG GCCAGCAAAA G6CCAGGAAC 
TATTGCG TCC TTTCTTGTAC ACTCG TT'rfC_ CGGTCGTTTr CU3GTC.TG 
CGTAAAAAGG CCGCGTTGCT GGCGTTTTTC CATAGGCTCC ^CCCCTGA 
GCATT T TTCC GGCGCAACGA CCGCAAAAAG GTATCC^AGG C.GGGGGGAv. 
CCAGCATCAC"" AAAAATCGAc" GCTCAAGTCA GAGGTGGCGA AACCCGACAG 
G.-TCGTA GTG TTTTTAGCTG r.GAGTT GAGT^CCACCGCT tTGGG^TGTC 
GtTcTATAAAG.ATACCAGGCG TTTCCCCCTG "AAGC7CCCT cgtgcgctct 
-^GATATTTC TATGGTCCGC_AAAGGGGGAC CTTCGAGC-GA l,CACGCGAv,A 
5 001 PC-GTTCCgV CCCTGCCGCT TACCGGATAC CTGTCCGCCT TTCTCCCTTC 
rGACAAGGCT GGG ACGGCGA ATGGC C TATG G ACAGGCGGA AAGAGGGAAC 
GGGAA^GTG GCGCTTTCTC ATAGCTCACG CTGTAGGTAT ^AGTTCGG 
CCCTTCCCAC CGCGAAAGAC- TA TCGAGTG C GAgATCCATA GAG1CAAGCC 



1001 

is 51 

1901 
195i 



2051 



ApaLI 



mwww 

TGTAGGTCGT TCGC'f CCAAG CTGGGCTGTG TGCACGAACC CCCCGTTCAG 
ACATCCAGCA AGCGAGGTTC GACCCGACAC ACGTGCTTGG GGGGCAAGTC 
2151 cccgaccgct""gcgccVtatc CGGTAACTAT CGTCTTGAGT CCAACCCGGT 
GGGCTGGCGA CCCG GAATAG GCCATTGA TA GCAGAACTCA GGTTGGOCUA 
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22 0I AAGACACGAC TTATCGCCAC T«Cn^C CACTGGTAAC ^JJJ^ 



rrcrSwSre *atagcggtg accgtcgtcx ctgaccattg tccwukct-t 
~",;r. ri -,r rT .-—s-At-ACART tcttgaaGtg gtgggctaac 

GACCGAGGTA TCT«GGCGGT w-.Ar.AUAG. .u..u*l.« rarcG'^TTG 
cxrccT CCAT ACATCCGCC?> CGATUTCTCA hAAC!»vA.. OiV-Ct— 
,301 T ACGr,CTACATTAG^GGAC ACTATTTGGT MCTCC6CTC 



2251 



2302 
2401 



*TCTCftMGT BATCTTCCTC TCA7A AACCA TAGACCvGAL. AC-ACT. _ 
AfiTTACCTTC GGAAAAAGAG TTGGTAGCTC ^GATCCGGC ^*^CCA 
T'-AATGGAAG CCTTTTTCTC AACT.ATCGAG AACTAGGCXC- T*TG- 
CCGfTGGTAG CGGTGGTTTT~TTTg"tTTGCA AGCAGCAGAT TACGCCCAGA 
GGCG^CCATC GCCACCAAAA AAACAAACGT TCGTCGTCTA ATGCGCuTC, 
7«r-i AAA AAAGGA1' - CTCAAt^AAGA TCCTTTGATC TTTTCTACGG ^GTCTGACCC 
T TTTTTCCTA GAGTTCTTCT AGGAAACTAG AAAAGATGCC CCAfaACTG^L 
.. rLf-TrCAAC GAAAACTCAC "gTTAAGGGAT TTTGGTCATG AGATTATCAA 
iSrACCTTG CTTTTGAGTG CAATTCCCTA_AAACr.AGTAC TCT AATAGTT 



2001 



A.lr 1 IMLu 11V3 wxa.a - - ~ ~ ..... 

ju^^atot^5S^« cttttaaatt aaaaatgkag tttt^wca 
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TYTCCTAGAA_GTGGAT CTAG GAAA ATTTAA_TTTTTACT * 

ATC T*aAGT*V TATATGAGTA AACTTGGTCT GACAGTTACC AATCCTTAAT 
TAGATTTCAT AT AT ACT C AT TTGAACC AGA CTGTCAATGG T7 ACCAATTA 
CAGTGAGGCA CCTATCTCAG CGATCTCTCT ATTTCGTTCA TCCATAGTTG 

GTCACTCCGT ggatacagtc gctagacaga taaagcaagt AGGTATCAAC 

CCTGArTCcTrCGTCGTGTAG'ATAACTACeA TACGCGAGGG CTTACCATCT 
gSctgaggg GCAGCAf.ATC TATTGATGCT ATGCCCTCCC GAATGGTACA 
GGCCCCAGTG CTGCAATGAT ACCGCGAGAC CCACGCTCAC CGGCTCCAGA 
^cScScAC GACCTTACT A TGGCGC TCTG GGTGCGAGTG GCCGAGGTCT 
TTTATCAGCA~ATAAACCAGC CACCCGGAAG GGCCGAGCGC AGAAGTUGTC 

IIItAGTCGT TATTTGGTCG gtcggccttc ccocctcgcc tcttowcm 

. - - ** " n^nT 
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3051 

3101" 

3151 
3201 
3251 
3301 



AA H'TAtolLVj I v« t-X— — - — - • ■ _ ' 

^^^^ cacc ATCCAGTCTA ttaattgttg ccgggaagct 
gacg^tgaaataggcgu^g^taggtc^ 
'"agagtaagta gttcgccagt taatagtttg cgcaacgttg ttgccattgc 
XCTCf-TCAT caagcggtca attat caaac gcgttgcaac aacggtaacg 

TACAGG^tFgTGGTGT~CAC GCTCG T C GT T TGGTATGGCT TCATTCAGCT 
ATGTC r G'i'AG CACCACAGJNS_J»GAGCA^ 

rCGG^CCCA ACGATCAAGG CGAGTTACAT GATCCCCCAT GTTGTGCAAA 
GGCCAAGGGT TGCTAGTTCC GCTCAATGTA CTAGGGG6TA CAACACGTTT 
aaagcggtta'ggtccttcgc TCCTCCGATC GTTGTCAGAA GTAAGTTGGC 
TTTCGCCAAT CGAGGAAGCC 7. G GAGGCTAG CA JVCAGTCTT CATTCPACr.G 
c GCAGTGT^A - TC AC T CATGG TTATGGCAGC ACTGCATAAT TC.TCTTACTC 
GcSSSaT A ^GAGTACC AATACCGTC G_TGACGTA7TA AGAGAATGAC 
" ' T CA T GC^ATC - CGT AAG AT GC TTTTCTGTGA CTGGTGAGTA CTCAACCAAG 

agtacggtag GCATTCTACG aaaagacact gaccactcat gagttggttc 

TrATTC^rAATAGTGTAT GCGGCGACCG AGTTGCTCTT GCCCGGCGTC 

agtaagactc ttatcacat a cgccgctggc_tcaacgagaa cggcccgcag 
aa^acgggat' aataccgcgc cacatagcag aactttaaaa gtgctcatca 

TTATGCCCTA T TATGG CGCG GTGTATCGTC T'fGAAATTTT_ CACUAGTAGT 

ttggaaaacg~ttcttcgggg cgaaaactct caaggatctt accgctgttg 

jUVCt"TTTTG^_AAGAAGCCCC ^GCTT^TGAGA_GTTCCTAGAA TGGCGACAAC 
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uriw-L^AGTT CGAT GTAACC CACTCGTCCA CCCAACTGA7 CTTCAC^ATC 

MMTCAMC TGGTCGCAAA GACCCACTCG TTTTT.fC.i iCC. ; C 

n * * GGGAATAAGCr GCGACA^ooA ^^^'^ „. 

£J££!S5 CCCTTATTCC CC-CXGTCCCT TTACAAC'f TA TGAGTATGAG 

t^c^tttttc aatattat'tg "aagcatttat caggcttatt btctcrtcac 

TTATAATAAC ;nCGTAAATA GTCCCAATAA CAGA.TA.T, 
CGGATACATA TTTGAATGTA 'CTTAGAAAAA TAAACAAATA 
GCCTATGTAT AAACTTACAT AAATCTTTTT ATTTGTT1 A I LsXCmAu&£ 
G ~ A r*?-rT~-" CCGAAAAGTG CCACCTGACG TCTAACAAAC CATTATTATv. 

cgtSaaagg g^ttcacjsgtggactgc agattctttg gtaataatag 

An-GACATTAA "cCTATAAAAA TAGKCCTATC ACGAC, 
TACTGTAATT GGATATTTTT AT GCG CAT AG TGCTC 
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FIGURE 8 
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SEE SSSSS S= =2 

S^rr»" ""ir- TT6TCT*' CTAAUC66AT GCCGGGWXA GACAAGCC-- - 
6AGACGCTCA »..Av,_TiGl<-A l,1>mLb ' rrrrr-TTT CTGTTCGGCJ 
CTC-TGCCAG? GTCGAACAGA CATTCUCCTr CGbCCv'-* 

~? f SS 

.... » A pa LI 

CGG r AT CAGA GCAGATTGTA CTGAGAGTGC ^CATATGCG GTGTGAAATA 
S-CTAGTCT CG7CTAACA? GACTCTCACG TGGTA^CGC vAXuTAi 

crr"AT aga * gcgtaaggag aaaatVcccc atcaggcgcc attcgcojk- 
S^-SSP«M« tag™ aac = 

^C^^l-CGCCCGC AG,™ 
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^~S^r TTRGTGACAT TAGAAAACCG ACTG7AAAAA GTACAGTCGG 

CTCGGTACCG TTAGlWW-*.» .nun--vv- „ r „ r . 1TT TTT CATG^CAGCC 

rifCCA^GGC AATCACTGTA ATCTT1TGGC TGACATTTTT OAIO-Crto 

tSSrS ^TATAAAA"~GC^GfrATT AGGCCTATCT GACAATTCCT 

SIatagaS ataat*a££t" cggtcgtaa tccggataga ctgttaagga 

™^ AAC-TCACA A>C => 

cmTcrs^Sg^-^^S S££ ™gaa 
VSSS^ £££5 a™ta,_aa CrTAATGGAA ataattactt 

^^H^TAl^G VT^GTTA ATTACTA'fTA TTATTGATAT 

Iaaaggacga ggSW ?S£™^^ 

-• — Wml 
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SHE SSS^.SSS S5E 
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CATTlsGTCA* . ^=;™^cr T T CTCTTTTAT GTTTCG6TAT 

AAATAAATGC AGGGTAAAAT TTA.ATCCTT ^£ CAAAGCCATA 
TTTA T 'f TACG TCCCATTTTA AATATAGGAA (JAAtAAAAAM 
1 Ar ACTAA '■'■ATCAATTTc" TGTGGTTATA C7AAAAGTCG TTTGTTGGTT 
ATAGTTAAAG ACACCAATRT GATTTTCAGC AAACAACCAA 
TTT TGTGAT^ CCAATTGTC'f AAATCAATTT 

CAAATAATGA T lAAA-ln l\.-> «_ixi* >f*AGA TTTAGTTAAA 

GTTTA7 TACT AATTTATAGA GAAAAGAGAA GGTIAAUAGA 1 TTAC 
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TMTMAGTT CATTTGATAT CCCTCCTAAA WT?A7CTA AA6T6TATTT 
iwWAA GTAAACTATA CCGAGGATTT AAAAAT^AT 1TOCTTAAA 
ARCACGCTTA CTTGTCTCCI ' TTCTTCATTA CAATCAATCC WTTTTAAAA 
ir-irrGAAT GAACAGACGA AAGAJWWAAT CTTAGTTAGC AAAAAATsT. 

Hhuiin FvuU 
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GT C7VAT AT T A CTGTAACAAG CTTCAGGCTT GaGaTGTGTA T^CM 
UA6TTA7AAT GACATTGTTC GAAGTCCCAA CTCTACAuA, AllwlCiG.^ 
Pvull 

CTG C AT T AA T GAATCGGCCA ACGCGCGGGG AGAGGCC67T TGCGTATTGG 
GACG^TTA CTTAGCCGGT TGCGUGCCCC 7CTCCGCCAA ACGCATnACC 
GCTC .„ Tcr cc-TCCTCGC TCACTGACTC ttCTGCRCTCG GTCGTTCGGC 
C6TGar-AAGG CCAAGGAGCG AGTGAC.TGAG CGACGC.GAGC CAGCAAGCco 
TGCGGCr-A.",.- GGTATCAGCT CACTCAAAGG CGGTAATACG GTTATCCACA 
ACGCCttCTCC- CCATAGTCGA GTGAG7TTCC GCCATTATGC CAATAC-GTGT. 
rWi" r AGGGG ATAACGCAGC AAAGAACATG TGAGCAAAAG GCCACCAAAA 
CTTAGTCCCC TATTGCGTCC TTTCTTGTAC ALtCGTTTTC CCCTCCTTTT 
r,Gr.CAGGAAc"cGTAAAAACC CCGCGTTGCT GGCGTTTTTC »TA8GCT0C 

ctgctccttg gcatttttcc ggcgcaacca ccsoaaaaag l-^.^gagg 

C5^CrrCCTGA>XAGCATCAC AAAAATCGAC 6CTCAA6TCA GAGGTCCCGA 
(-GGGCC6ACT fiCTCBVAGTG TTTTTAGCTG CGAGTTCAGT CTCCACCCC7 
»» C rr G AC AG GACTATAAAc' ATACCAGGCC TTTCCCCCl'G GAAGCTCCC7 
TTGGGCTGTC CTGATATTTC TATGGTCCGC AAAGGGGGAC CTTCGAGGGA 
rGTGfr--«:TCT- CCTGTICCGA "cCCTGCCGCT TACCGCATAC CTCTCWCCT 
GCA r "GWSAGA GGACAAGGCT 6GGACCGCGA ATGGCCTATG GACJW3GCM* 
TTCTCrCTTf GGGAAGCGTG GCGCTTTCTC ATAGCTCACG CTGTAGGTAT 
AAGA6GGAAC CCCTTCGCAC CGCGAAAGAG TATCGAGTGC CACATCCATA 

t -TCAr,T ^C^r^A^trrCG^€S€^eAAG-^G gCTGTG T . GCAC.G.AACC 
GAGTCAAGCC ACATCCAGCA ACCGA6GTTC CACCCGACAC ACCTGCTTuu 
CCCCGTTCAG CCCGACCGCT GCfiCCTTATC CGGTAACTAT CGTCTTGAC? 
GGGGCAAGTC GGGCTGGCGA CGCGGAATAG . GCCATTGA7A GCAGAACTCA 
CCAACCCGGT AAGACACGAC TTATCGCCAC TGGCAGCAGC CACTGGTAAC 
GGTTGGGCCA TTCTGTGCTG AATfAGCGGTG ACCGTCGTCG GTG AC CAT T G 

aggattagca'ga'gcgagg'ta tgtaggcggt gctacagagt tcttgaagtg 

TCCTAATCGX CTCGCTCCAT ACATCCGCCA CGATGTCTCA AGAACTTCAC 
GTGGCCTAAC TACCGCTACA CTAGAAGGAC AGTATTTGGT ATCTGCGCTC 
CACCGCATTG ATGCCGATGTJEATCTTCCTG TCATAAACCA TAGACGCGAG 
■rGCTGAAGCC AGTTACCTTC GGAAAAAGAC TTGGTAGCTC XT6ATCCGBC 
A c-GArTTCGG TCAATGGAAG CCTTTTTCTC AACCATCGAG AACTAGGCCG 
AAACAAACCA CCGCTGGTAg" CGGTGGTTTT TTTGTTTGCA AGCAGCAGAT 
-pTTGTTTGCT GGCGACCATC GCCACCAAAA AAACAAACGT TCGTCGTCTA 
TACGCGCAGA AAAAAAG GAT CTCAAGAAGA TCCTTTGATC TTTTCTACGG 
ATGCtiCGTCT TTTTITCCTA GAGTTCTTCT AGGAAACTAG AAAAGATGCC 
GGTCTGACGC YcAGTGGAAC GAAAACTCAC CTTAAGGGAT TTTGGTCATG 
CCAGACTGCG AGTCACCTTG CTTTTGAGTG CAATTCCCTA AAACCAGTAC 
PGATTATCAA AAAGGATCTT C AC CTAGATC CTTTTAAATT AAAAATGAAG 
TCTAATAGTT TTTCCTAGAA GTGGATCTAG GAAAATTTAA TTTTTACTTC 
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pMODtCm; 

21*1 TTTTAAATCA AT C 7 AA AG T A TATATGAG7A AACTTGCTCT GACAG^TACC 
AAAATT7AGT TAGATTTCAT A TAT ACT CAT 7 7 G A AC C AC A CTGTCAA'Vftf- 
220: AA7GCTTAA? CAG7GAGG0A C7TATCTCAG CGATCT^TCT A777CGTTCA 
TTACGAATTA GTCACTCCCVT C G A TAG A (a '1* C G CT A G AC A C» A 7 AAAG CAACsT 
2251 TC C AT* AG TT G CCTGAC7CCC CCTCGTGTAG A T A AC T AC GA T AC CG GAG GG 
AGGTATCAAC GGACTGAGGG GCACCACATC TATTGA7GCT ATGCCCTCCC 
2301 CTTACCATCT GGCCCCAGTG CTGCAATGAT ACCGCCAGAC CCACGC7CAC 
GAATGGTAGA CCGGSGTC'AC GACGTTACTA TGGCGCTCTCJ GGTGCGAGTG 
7.351 CGGCTCCAGA TTTATCAGCA " ATAAACCACC CAGCCGGAAf; GGCCGAGCtiC 
GCCGAGGTC7 AAATAGTCGT TATTTGGTCC GTCGGCCTTO C.CGGCTCGCG 
P.im AGAAGTGOTC CTGC.AAC77T ATCCCCCTCC ATCCAGTCTA TTAATTGTTG 
TCTTCACCAG GACGTTGAAA TAGGCGGAGG TAGGTCAGAT AA7TAACAAC 
24 51 CCGGGAAGCT AGAGTAAGTA GTTCGCCAGT TAA'i'AGTTTG CGCAACGTTG 
GGCCCTTCGA TCTCATTCAT CAAGCGCTCA ATTATCAAAC GCGTTCCAAC 
2501 TTGCCATTGC TACAGGCATC GTCGTGTCAC GCTCGTCGTT TGGTATGGCT 
AACGGTAACG ATGTCCGTAG CACCACAGTG C G A GCAGCAA AC CAT A C C G A 
255a tcattcagct CCGGTTCCCA ACGATCAAGG CGAGTTACAT GATCCCCCAT 
AGTAAGTCGA GGCCAAGGGT TGCTAGTTCC GCTCAATGTA CTAGGGGGTA 
2 601 GT'X'GTGCAAA AAAGCGGTTA GCTCCTTCGG TCCTCCCATC GTTGTCAGAA 
CAACACGTTT TTTCGCCAAT CGAGGAACCC AGGAGG-TAC CAACAGTUTT 
2bbl GTAAGTTGGC CGCAGTGTTA TCACTCATGG TTATGGCACC A C T G CAT A A T 
CATTCAACCG GCGTCACAAT AGTGAGTACC AATACCG7CC TGACGTATTA 
2701 TCTCTTACTG TCATGCCATC CGTAAGATGC 7TTTCTGTGA CTGGTGAGTA 
AGAGAATGAC AGTACGGTAG GCA7TCTACG AAAAGACACT GACCACTCA7 
27hl CTCAACCAAG TCATTCTGAC AATAGTGTAT GCGGCCACCG AGTTGCTCTT 
GAGTTGGTTC AGTAAGACTC TTATCACATA CGCCGCTGGC TCAACGASAA 

2901 GG^^GCG7-C— AA^'ACGlGGM AATACCGCGC gACATAGCAg AACTTTAAAA 

CGGGCCGCAG TTATGCCCTA TTATGGCGCG GTGTATCGTC TTGAAATT7T 
2 851 GTGCTCA7CA TTGGAAAACG TTCTTCGGGG CGAAAACTCT CAAGGATCTT 
CACGAGTAGT AACCTTTTGC AAGAACCCCC GCTTTTGAGA GTTCCTAGAA 

2901 ACCGCTGTTG AGATCCAGTT CGATGTAACC CACTCGTGCA CCCAACTGAT 

TGGCGACAAC TC T AGGT CAA GC7ACATTGG GTGAGCACGT GGGTTCACTA 
2951 C7TCAGCATC T TT TACT TT C ACC AGO GTTT CTGGGTGAGC AAAAACAGGA 

CAAGTCGTAG AAAATGAAAG TGGTCGCAAA GACCCACTCG TTTTTGTCCT 
3001 AGGCAAAATG CCGCAAAAAA GGGAATAACC GCGACACGGA AATGTTGAAT 

TCCGTTTTAC GGCGTTTTTT CCCTTAT7CC CGCTGTGCCT TTACAACTTA 
3051 ACTCATAC7C TTCCTTTTTC AATATTATTG AAGCATTTAT CAGGGTTATT 

TGAGTATGAG AAGGAAAAAG TTATAATAAC TTCGTAAATA GTCCCAATAA 
3101 G7CTCATGAG CGGATACATA TTTGAATGTA TTTAGAAAAA TAAACAAATA 

CAGAGTACTC GCCTATGTAT AAACTTACAT AAATCTTTTT ATTTGTTTAT 
3151 GGGCTTCCGC GCACATTTCC CCGAAAAGTG CCACCTGACG TC7AACAAAC 

CCCCAAGGCG CGTGTAAAGG GGCTTTTCAC GGTGGACTGC AGATTCTTTC 
3201 CATTATTATC AT G A CAT T AA CCTATAAAAA TAGGCGTATC ACGAG 

GTAATAATAG TACTGTAATT GGATATTTTT AT C C GC AT AG TGCTC 



